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When the arc spectrum of a metal is examined, a striking
peculiarity of the lines is revealed. Fig. 30 shows a portion
of the arc spectrum of iron. It is evident that the " lines "
in this are not uniform either in length or in thickness; and
the larger ones can be seen to exhibit cigar-shaped outlines.
Consideration will show the meaning of the differences in
length. Suppose that the arc image is focussed so that the
horizontal arc is at right angles to the vertical slit of the
spectroscope and that the image of the arc has a diameter
exactly equal to the length of the slit. Then in the case of
a long line in the spectrum it is clear that the material giving
rise to this line must have extended right across the arc from
top to bottom, since traces of it appear over the whole slit.
In the case of a short line, on the other hand, the two ends
of the slit are evidently producing no image on the photo-
graphic plate; and only the middle portion of the slit is lit
up by this particular light; This clearly implies that the
material giving rise to this line does not extend right through
the arc, but is confined to its central portion. Now the
central core of the arc is obviously hotter than the outside
zone; so that the short lines are produced only in the- hottest
zone of the arc whilst the long lines are emitted by both
hot and colder parts of the arc. Whence we may reasonably
infer that the long lines correspond to a material at a tem-
perature lower than that of the substance which produces
the short lines. In. other words, in the case of a mixture,
the longest lines would be those of the more volatile of the
two components, whilst the short lines would be those of
the less volatile component which could only be vaporised
in the hot core of the arc.
In the spectrum in Fig. 30, however, there is no question
of a mixture, since the only substance present is the element
iron; and we are thus driven to conclude that the difference
in the length of the lines corresponds to a difference in state
of the element in the centre and at the edge of the arc. In
other words, the spectrum of iron depends upon the tem-
perature at which it is examined.
With regard to the second factor, the breadth of the
lines, it is found that an increase in pressure of a gas tends
to broaden the lines in the gas's spectrum; so it appears